This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not Hmited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ELLEGBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACKORVERYBLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



® a * H # 1^ Ft ( J p) ©nm-mm^i^m 

(A) ^4-187597 

D 7821 -4 G 
7821 -4 G 
7739-4M 

@^ ^2-318728 

@tli ^ ¥2(1990)11^22B 

@m m m ± ^ ^ :fcKiffpmiU;t^nSEioo6#ife tgymg^^ntt^^af^ 



©Int. CI.' 

C 30 B 29/38 
25/02 

H 01 L 21/205 



m 9 

1. ftm<oi&^ 

2. 1#llF»*©lBi8 

(1) tiD»snfcSfi«Ei:^'J'?i.«-^tSls} 
2mPSK:mit^-&. 35 1 a:KoS«Sa;*JS 2 ® 

(2) « 1 SPglCfe*^ 4.fia«?t*<. 3 6 6 nmjy 

(3) SiaPS®S1SiaS«r. 5 0 01C~7 5 0 

(4) %zmm<o^wLus.=i:. 9ooic~i lo 

ASK® Mig:5^o 



(5) » 2 a:»©a{b:<^ 'J AaiRfilcS*ICx s 
e. Si. Ge. Sn*^&jUin*iJ>tt<it>l 

4fB«©S{t;y 'J AiiK©S!iS^rft<, 

(6) IB 2 SPi©2<b;V f AaiB0ESt»i«=. C 
d, Ge, Be. Mg. Zn. L H)^^3L\ini 

sa^^ls 4 * fcJi 5 i2«©S^b/^ 'J A»K 
©Sjig^^o 

3. ie?8©af»<£SiHs 

CfS£«©fitJg] 
Mfb/f 'J •> A (G a N) (i. 16«j3 . 4 e V®i2: 



-569- 



sEfi (MOCVD) i**<» t>nr i> So cnii, 

hUyf-yl/^'J-^A (Ga (CHj) 3) t7 > 
(NHj ) ^rlOOCCgKlcilDiitfcS 
£ IJ-^r-fT (a-Alj O3 ) ) gffi 

L*^L^ GaNia-Alj O3 ®tt?-Sa© 

SIS Lfc G a N 901 ttf-y h-«>^7'5'*' *<A 0 
■?'-r<^ J^ — TJpffitt© J; G a N »K®S!jt*< 

j^—r-spStt® J; l'g{fc;y';C'A (GaN) »IS 



!5Rf)¥4-1875!)7 (2) 

A»)g®12ii:!jaii. SD.«$n/:SffiSEi;^ 'J 
<b;!f'; ASK* Sit -r life "-^T. fi5l5S 

tic, iJ>/S<it>miS:Pgi:*5i'^TBuiHSfi«® 

SK«Jt*<> 3 6 6 n mJiiTO«S«:^ t-Jtr-* 
4 C i A<Jf S LV>6 

©SffiSK^Tx 5 0 0 "C- 7 5 0 "CoeHiriaS 

•r a c i *<sf * L 

©SfiSffi^-x 9 0 0 IC- 1 1 0 0 iCClEEiClS, 
® S{t>y U ASKfiEg* ICx S e . Si. G e . 



fflgft/fU AfgKfiEgific, Cd. Ge. Be. 
Mg. Zn. L i 36^?)«lin5fJ>« < i t> 1 *S 

2 aB©sfijaK J; D fisc uraH-r 

cni=J:-5r»^n*«li«lii©G a N»RI4s 
S«©l^»*gtf»-< <x * o i>-*s J: 

1 a PS c *5 V » T S3 IB s fi s as ic it * R S4 * -Ji- * «> 

■Cx Jfe*)iai#L,T}g(K$nfcG a N»RJ4^-©« 
»1 aPSlcfc'^- 5 3 6 6 n m 

jyT©ttS=&^t;it-c* * a:v^9*5lflJ©^^* l 



ttOfiS? <£G a N»R*<Je6£-eS 5o 

S IB 1 apg©SffiSS*x 5 0 0"C~75 
0 °C®fafflJca^^-'5 <»:^>■?^^?8®«^l-*<^ 

* ^x » 2 SPg©SffiiaK«^s 9 0 0 tl~ 1 1~ 
0 0'C©l5B»cia:ffi^S<!:>''9*3'6W©«fiRlwJ: 

?it,n&R©sawife^ittt4Sff fco 

Se. Si. Ge. S n *^ ns a>tt < i t 
5£BJ©«fiE»: Jctltf. nffie*©GaN»R ( + 

+ >; t Eff 1 0 ''ja±) *ff * c i*<T'S So 

Cd, Ge. Be. Mg.. Zn. Li*^^)jgl*n 



^570- 



* H SS f ii N G a NSK^rSliS^Sli^v * 
■f . {t*©:^i* J: 5 fii^iSS 5 0 0 ic- 

7 5 0*0 i=iDi!H*nfcS«giii-^ 'J 

(tPlJ;t« + -t > > (Xe) ^y-fift) immir 

B)c $ n ic e> -f s tt «c « n o e ffi © 

»<0>[2 + "^®llD» (1 0 0 O'CSK) lcJ:->-C 
nfcGaNa[RI4*©'A®S2*T?«>Sn«»»=-fc''' 



1§fi{l¥4-1875;i7 (3) 
$n/::GaNSlKffl*S'Cli?**^'-i'^'^^^'*^ 

LT{£ST-}fJe£^fnfcGa N»K.ffl±<-i**)*i 
IHSKOSK 9 0 O-C - 1 1 0 0^) t? 

G a N »^ tie t S d <!: «• fc. 

^•©ttS, CfflffiS^ig© G a.N»KliS1S© 

nSMO C V DSSffl«ii**t««SBIT?*'5o 
I^EIcfci^Tx 1(±«2«S> 2iiM^^^>rf. 
3<4Sfix 4l4Se*^l'*^. Slit-^'. 6 a 14 
Ga(CH3)3/fX, SbttNHj. 6c 
{4H2:<^X. 7a. b. c(4vX7a-3>hD 
-•7. 8 a. b. c»4yX;U. 9t4Xe5>'/s 
10 a. b. c. (4X c 9 >:^Jt. 1 U4 3 U pi 

12l4'^-7i7-^ 13«4^<7-y-^x 
1 4<4S-C*5o 



•r«. C©«^affi3f4W;t«a-Al2 Oj i 

tf 1 0 "'t o r r BlTSK©iSS3»* -eSPai-So 
J*:<:»1g3*t-^5lwi»jlBl©^afiEfi»-a 
«I«SKt-^*o w©«^lw»4W;ili7 0 OVt 
t_S.o ^ftic X e 7 ^T'Q ^j^fft So Xe7>y 
Jtl0a»4 3'>)/-^'1 1ICJ:I3 ^Jrifilc * 
^■Ofts - 7^7-1 2ICJ:I3 |ig^a[©r.-3© 
JtlOb. 10ct<i:f3.5t:10b»4gl4«:a 
•5 TSfi 3 JCffilW* nSo 1 0 c ©»K*'<7 
-^-#'13t:i:»)»lS-r«-<!:l=J;^x S«3 
irMWSnSJfel ObOSfeKifflSo itl Ob® 
5feS* X e 7 9 *rafiB-f * - i ^ 5 ^ *1 
©ISftfiScSl-'iJ'Stt^Sf^t-So c©«^^J;tt4 
5 0 OmW/erfi-f 5, e)C(CG a (CHj ) j 
XBaRtfNHj Xfx6b©jKtt«--7X7o-3 
:^|.D_5 7a. b »c i: ?) iB.Stt«K«ifc«= * J; 
5ISS5Ux yX^8a. blCi:»3Sfi3Sffi«=flt 
Ife-rSo ISI^IcyX^l'Sc.fcOHj /fx 6 



c «rSSSS 1 rttwSIA^So Z®Ji&©«t«(4s 
W;t«Ga(CHj)3*x6a*<0. 3s cc 
IDs NHj /fx6b*<270sccm^ H2 
6cA<50s ccmt-fSo fflV»fcXe5>:''* 
»4 ffJ 2 H ^ i ^ C G a N © > K 4^ ♦ 
fflStSSES (maT3 6 6 nm) JslT©«fi® 
3fe^■^^Tl>Sfc^5>. fiRg + ffl G a N»Klc®iR 

fcjSStt©aff<iGaN»Jl36<JBfiic-CSSo 

3!gSl«'SS'J«>':?'2«:J:»)^Jx.lfl O'^To 
r r jyTSK©SS2 4 -^SfSlt So RCSffiS 
it-^- 5»cJ:»?JPE2®*SSfi!cS;«caW<£Sffilc 
tSo c®«&ic(4«Bl;t«il 000'C<l:-rs« If: 

JcGa (CHj ) 3 ;VX6aRa:NHj //XSb 
©SEfi* V X 7 D - 3 > h D - 7 7 a . birj:!? 
igSttSSfiJt>w« S J; 7i@fii5 /X^P8a. b 

ic J: 0 e« 3 SBl=tt*&-r S. p^icyx 

Sc C©«&©iafi<4s W;t«*Ga (CHj ) 3 



-571- 



7.6 a t< 0 . 3sccm.NH3:^x6b*<2 
TOsccTDs H2 ^X6c*<50sccmi:f- 
-So C(Om^. X e ^ > :/ 9 \t L r h L ^S. < 

^Tf^Ltio *A:x ^ 2 OtS^gES*!:: C d . Ge. 
Be, Mg, Zn. L i CO 1 * ^ IS ^ 

*<S!iiT ^ -5 i: tfc. G a N»]gS!ig*(w 
Se. Si, Ge. S n O © 1 « S ^ t; K f4 

chG a N»J^-^*®K5RIS^®tgA«:66CS!im*< 



S^ffl T 4> J: t^a 

^ fcs » 1 otgrBfiKfi^Sfissti. 5 0 0 
pa± 7 5 0 t:paT*<Sf 5 0 0 X;j^iTT 

t /r. ^ 2 cD*SB^0filcgoSffi-aSti> 9 0 0 t: 

1 0 o'ic*<»iaT*'5o 9 0 0 "CJ^^T-cti 
mmw*^65<ttt*<s<t^sffiis]<b 0 . 110 

K - f > ^ (c M»» ^ 2fe f <® |S1 4' 5 o 

^afi^*^W1$tt^Dftnfc G a N 



So 

1 "SSSS. 2 -•jSS'P 3 "'S®. 

6a-Ga 

7a. b, c'"TX7n-3>hD-^^ 
8 a. b, c -yX^U, 9 "Xe^ v:/. 
10 a, b. c-'Xe5>^*. ll-nyy 




1 

3 -WR 

6 a- -Ga (CHi ) , ^XiffV^ 

6b" NHa iSJi.^>K 

6C" Ht /rx4f>^ 

7a. b. C'"TX7n— □>ho-9 

Ba. b, c-JXn^ 

9 - Hg^y:^ 

10 a, b. C".H»9>yjft 
14 •« 



-572- 



?SR{1¥ 4-1875^)7 (5) 



100 




m& Cnn) 



-573- 



